Levels of cytochrome P-450-mediated aryl hydrocarbon hydroxylase (AHH) are higher in differentiated than in germinative cutaneous keratinocytes.
Induction of microsomal aryl hydrocarbon hydroxylase and cytochrome P-450 was observed in epidermal cells obtained from the skin of newborn rats exposed to benz(a)anthracene by topical exposure and in submerged cultures exposed to the procarcinogen in vitro. The level of aryl hydrocarbon hydroxylase activity was increased 2.5-fold in vivo and six- to sevenfold in vitro when the measurements were made on the entire epidermis or the entire culture, respectively. However, separate measurement on germinative (basal) and on differentiated cells revealed that AHH was sevenfold higher in differentiated cells as compared with basal cells in the skin of both unexposed animals and animals exposed in vivo. Similar results were obtained in cultured cells exposed in vitro. Immunocytochemical staining of sections of skin from animals exposed to benz(a)anthracene in vivo with a monoclonal antibody generated against cytochrome P-450c showed a higher binding of the antibody in lower spinous cells than in basal cells in the epidermis. Although more stained cells were observed in exposed cultures than in untreated cultures, the antibody, which inhibits at least 85% of the hydroxylase activity in the skin, inhibited only 6%-16% of the activity in culture. These observations support the interpretations that a) differentiated keratinocytes have a higher capacity in the metabolic activation of PAH than do germinative cells, although both types of cell are susceptible to induction of cytochrome P-450 by exposure to BA, and b) the cytochrome P-450 induced by exposure of epidermis to benz(a)anthracene in vivo exhibits some differences from the one induced upon exposure of keratinocytes to this procarcinogen in vitro.